This study investigates the long-term and short-term relationships between stock market development and economic growth in the Kingdom of Saudi Arabia (KSA) for the period from January 1993 to December 2009. It employs a wide range of vector autoregression (VAR) models to evaluate the importance and impact of stock market development on economic growth. We used real GDP growth rates as a proxy for economic growth and the stock market index (SMI) as a proxy for the stock market development. The vector-error cointegration model (VECM) indicates a significant long-term causal relationship between economic growth and the stock market development. Granger causality tests show weak bidirectional causal relationship between stock market development and economic growth supporting the feedback view in the short run. The study implications are as follows. Firstly, investment in real economic activities leads to economic growth. Secondly, the stock market might hinder economic growth due to its volatile and international risk sharing nature, low free-floating share ratio, number of listed companies and the domination of Saudi Individual Stock Trades (SIST) characteristics. Thirdly, policymakers should seek to minimise stock market volatility and fluctuations, increase both the free-floating share ratio and number of listed companies and shift investment domination toward corporate investors by considering its effect on economic growth when formulating economic policies.
Introduction
Economic development and growth issues continue to capture the interests of academics and policy makers around the globe. In recent times, the shift in emphasis has been from the classical concepts of maximising production outputs and wealth distribution towards economic sustainability, as a reaction to globalisation. This has resulted in major economic reforms, especially among developing countries as they expand their markets. Economic sustainability is heavily tied to investment, which in turn relies on the capital market. Hence, development of a stable domestic capital market underpins sustainability. Within the financial market, development of the stock markets is an important part of any economic reform. Securities trading is the dominant financial market function that mobilises saving, allocates capital, exerts corporate control and eases financial risks (Levine & Zervos 1996 .
As a developing economy and a member of the Group of Twenty (G-20), Saudi Arabia is not an exception in this international trend. In the last three Five-Year Saudi National Development Plans (2000-2014), major legal, economic and financial reforms were implemented to promote sustainable economic growth. Such reforms were made to diversify the oilbased economy towards greater sustainability in line with international economic practices .
Although industrialisation is relatively recent in Saudi Arabia, it has witnessed a steady development with distinguished accomplishments that are attributed to the manufacturing sector and the support it receives from the government owing to its important role in achieving strategic and economic goals of the country. The government's support has covered several spheres, including implementation of required infrastructure, construction of Jubail and Yanbu industrial cities, construction of industrial cities in various regions of Saudi Arabia, establishment of the Saudi Industrial Development Fund (SIDF), and continued provision of other industrial support and incentives. The private sector's response to and cooperation with the governmental plans and efforts have had an effect on the actualisation of industrial development.
In addition to the Saudi intention to move the country's income from non-renewable resources, the conservative Islamic investment environment in Saudi prohibit usury-interest on loans, which means a bigger emphasis on raising capital through capital markets, such as initial public offerings (IPOs) and sukuks (Islamic bonds) than bank loans (Al-Bqami 2000).
To date, these reforms have not been replicated in securities exchange practices; further, there are no adequate stock market development and economic growth relationship studies to provide guidance for decision makers in the anticipated transformation. This research attempts to fill this empirical gap.
The aim of the research is to determine the relationship between stock market development and economic growth in Saudi Arabia. Such a study on the stock market developments is timely because Saudi Arabia is moving aggressively toward strengthening the private sector role in the economy via privatisation, establishment of the Capital Market Authority (CMA) in 2003, and the creation of the new seven economic cities.
It should be noted that there has been very little work carried out to determine how stock market development contributes to growth, specifically for Saudi economy. An examination of the contribution to economic growth is a potentially important aspect. in the meanwhile, in selecting an individual country (i.e. Saudi Arabia), the results of this study will be appropriate for policy makers in emerging economies in general and Saudi Arabia in particular. Additionally, the provision of empirical evidence on this significant issue in the case of a single country will add to the literature on the role of stock market development in economic growth and open an interesting research topic.
Stock Market Developments and Economic Growth
The study of the relationship between stock development and economic growth can be traced back to Schumpeter (1912) and Goldsmith (1969) , both of whom investigated the effect of stock market development on economic growth ( Schumpeter's (1912) view was that economic change could not simply be predicated on previous economic conditions alone, although prevailing economic conditions were a result of this. Similarly, Goldsmith (1969) emphasised the effect of the financial structure and development on economic growth.
According to modern growth theory, the financial sector may affect long-run growth through its impact on capital accumulation and the rate of technological progress. Financial sector development has a crucial impact on economic growth and poverty reduction, especially in developing countries; without it, economic development may be constrained, even if other necessary conditions are met (DFID 2004 ).
The causal relationship between the stock market development and economic growth was investigated by Jung (1986) , who made comparisons between 19 developing and 37 less-developed economies and among the less-developed economies as a group. Jung (1986) found that the less developed countries have a 'supply-leading' causality -that is, there is a causal relationship from stock market development to economic growth -and developing economies had a 'demand-following' causality -that is, there is a causal relationship from economic growth to stock market development.
The literature review shows that the debate continues in both theoretical and empirical studies regarding the importance and causality directions of the relationship between stock market development and economic growth.
There is evidence of a direct relationship between stock market development and economic growth. Large stock markets can lower the cost of mobilising saving and thereby facilitate investment in productive technologies (Greenwood & Smith 1997) . Bencivenga, Smith and Starr (1996) and Levine (1991) find that stock market liquidity is important for growth. Efficient stock markets may increase investment through enhancing the flow of information on firms, which also improves corporate governance (Holmstrom & Tirole 1993; Kyle 1984) . International risk sharing through internationally integrated stock markets improves resource allocation and increases the economic growth rate (Obstfeld 1994) .
There is also country-specific evidence of a strong relationship between stock market development and economic growth (Ghali 1999 ). Hondroyiannis, Lolos and Papapetrou (2005) used monthly data sets over the 1986-1999 period to empirically assess how the development of the banking system and the stock market relates to economic performance in Greece. They used vector autoregression (VAR) models and showed that there was bidirectional causality between stock market development and economic growth in the long run. Error-correction models show that stock market promote economic growth in the long run: for example, Ghali's (1999) study on Tunisia, Khan Qayyum and Sheikh's (2005) study on Pakistan and Agrawalla and Tuteja's (2007) study on India.
However, large and well-developed stock markets are insignificant sources of corporate finance (Mayer 1988 ). Stock market liquidity will not enhance incentives for acquiring information about firms or exerting corporate governance (Stiglitz 1985 (Stiglitz , 1993 . Risk sharing through internationally integrated stock markets can actually reduce saving rates and slow economic growth (Devereux & Smith 1994 Kar et. al. 2011) . These empirics used annual data that both old and short with low frequencies as low as 20 observations. These noticeable remarks motivated this study on Saudi Arabia to be country-specific, using long time period, and more frequent and updated data.
Some empirics indicated a significant long run relationship in the stock market-economic growth nexus. Al-Tamimi et. al. (2002) examined the relationship between financial development and economic growth by using VAR method for Arab countries including Saudi Arabia over the period 1964-1998. The results indicate that capital market development and real GDP growth are strongly linked in the long-run. However, Granger causality tests and the impulse response functions indicate that the linkage is weak in the short-run. In addition, Xu (2000) used a multivariate vector-autoregressive (VAR) method to examine the effects of financial market development on domestic investment and output in 41 countries over the period The study found bidirectional causality between capital market development and economic growth. Similar results found by Chuah and Thai (2004) , they used real non-hydrocarbon GDP in order to capture the real impact of bank based development variables on economic growth for six GCC countries including Saudi Arabia. Chuah and Thai (2004) used annual data over the period 1962-1999 for Saudi Arabia. They applied a bivariate time series model and concluded that capital market development provides critical services to increase the efficiency of intermediation, leading to a more efficient allocation of resources, a more rapid accumulation of physical and human capital, and faster technological innovation.
The Saudi Stock Market: Tadawul

History
The history of the Saudi stock market can be traced back to 1935 when the Arab Automobile company's shares were made available to the public (SAMA Annual Report 1997). Since 1935, the Saudi stock market can be classified, for study purpose, into three development stages depending on its structure, operations, and regulation. 
Performance
Tadawul All Share Index (TASI) is the only general price index for the Saudi stock market. It is computed based on the calculation that takes into account traded securities or free-floating shares. According to Saudi capital law, shares owned by the following parties are excluded from TASI calculations: the Saudi government and its institutions; a foreign partner, if he or she is not permitted to sell without the prior approval of the supervision authority; a founding partner during the restriction period; and owners who hold 10% or more of a company's shares listed on the Saudi stock market (Tadawul website 2013). 
Free Share Float
Being liquid is one matter. Having enough 'free float' shares available for trading is just as important to enable markets to operate efficiently without distorting prices based on trades in a few shares. Earlier studies on the Saudi stock market (Azzam 1997) had estimated the level of free float to be around 47.7 per cent for 1995. By the end of 2009, according to Tadawul, the level of free float had fallen to just under 38 per cent for the whole market (see Table 2 ), but with significant sectoral differences. Table 2 indicates that the lowest free float was in the multi-investment sector at just 8.4 per cent, while the highest free float was in the retail services and transport sectors at around 71 per cent. The primary reason for the low float in the multi-investment sector was the fact that only five per cent or 315 million shares were available for trading out of 6,300 million issued by Kingdom Holding Company owned by Prince Al Waleed bin Tallal bin Abdulaziz. This skewed the sector average considerably, but the energy/utilities, telecommunications and insurance sectors had low free float shares. As noted earlier in the chapter, there is a need to list more Saudi companies on the exchange to enable a larger float of shares and avoid undue price movements affecting the overall market due to trades in a few shares of closely held sectors. 
Sectorial Performance
Like any other stock market in the world, the Saudi TASI composite stock market index masks sectorial differences. The Saudi stock market has 15 sectors and, in order of size, finance and basic materials are the dominant sectors, together accounting for just under 70 per cent of market capitalisation, with the two biggest companies Saudi Arabian Basic Industries (SABIC) and Al Rajhi Bank accounting for around 11 per cent of the market. What is of some concern for the Saudi capital market is that while some of the smaller sectors have a larger number of companies, they only account for a smaller per cent of the market capitalisation. As such, a small movement in the highly capitalised sectors will unduly influence the whole market index.
Investor Behaviour
Anecdotal evidence suggests that the Saudi stock market is currently driven by irrational exuberance and herd-like mentality characterised by rumours and bouts of buying followed by panic selling (AlTwaijry 2007, Ramady 2010),. Over time, with investor experience and CMA investor awareness programmes, such type of investment behaviour could change towards a long-term investment outlook and asset holding. It is important to highlight that there are differences in Saudi individual investors' behaviour based on education, gender and age. Field research results carried out by Khoshhal (2004) showed some interesting differences amongst Saudi individual stock traders (SISTs), indicating the following:
• The majority of SISTs were risk-takers who believed that they would continue to make high profits on the Saudi stock market, despite falls.
• In picking stocks, some 40 per cent of SISTs depended on technical analysis, some 32 per cent depended on financial analysis while 25 per cent depended on other people's opinions and Internet forums. Only 3 per cent went with their personal feelings.
• The 25-35 age group seemed to make the most profit on the Saudi stock market, which the research survey correlated to higher levels of education and formal course training.
• The lowest level of profits were found amongst those who depended on others' opinions, while the highest was achieved by those who depended on technical analysis.
• Respondents with the highest education levels (masters and doctorates) depended on financial analysis and made medium to high profits. Those with lower levels of education depended on others' opinions and made the lowest profits.
• Respondents with lower risk aversion depended solely on financial information in their decisionmaking and realised medium profits. Research conducted for other developed markets seemed to corroborate the above Saudi field research findings (Ackert et al. 2003 ), but such findings have important implications for the future development of the Saudi stock and capital market, concerning how to widen the number of players (foreign and domestic) and type (institutional or individual). Analysis of net investment flows for each investor category indicates that the significantly smaller size of the Saudi corporate investors is the main driver. They seemed to do poorly when it came to forecasting market direction compared to SISTs, mutual funds and foreigners. Thus, the corporate investors in Saudi Arabia seem to play a significant balancing role when it comes to market movements. 1. The decision for market correction interference, which have been done by CMA, was either late or was not enough. Nevertheless, the Saudi policy makers should give attention to the lack of investment banks, independent brokerage firms, and asset management firms as well as the inadequate amount of venture capital.
2. SISTs are mainly lack of financial and investment education and usually base their trading decisions upon rumours, family and friend.
3. The media made it self as a negative mediator to the people and the government. Media practitioners such as writers have indirectly encouraged common Saudi citizens in stock market trading in the while readers, those who are mostly uneducated. Later on, it was stated that, 'Saudi media kept stressing on this extraordinary event in the stock market and probably participate on creating fear in the investor's mind' (Al-Twaijry 2007; 9).
4. The banks encouraged SISTs to take on higher personal debt levels in forms of loans designed from shares instead of cash. This has been advertised as an Islamic loan which was very appealing and popular among common Saudis. Thus, gave easy access for common Saudis to the stock market.
Methodology
Data
This study investigates the relationship between stock market development and economic growth of the Saudi economy over the period January 1993 to December 2009. The secondary monthly data (204 observations) of the eleven variables selected for the VAR models are collected from the IMF, SAMA and the Saudi stock exchange Tadawul. The VAR model and VECM offers a feasible approach for this investigation due to the robustness and rigour of the data.
Model
This study investigates nine macroeconomic variables that all have a significant impact on the real growth rate GDP of the Saudi economy over the period 
Variables
Real GDP Growth Rates
Economic growth is defined as the increase in a nation's ability to produce goods and services over time as is shown by increased production levels in the economy. This thesis employs real GDP growth rates as a proxy for economic growth as it focuses on actual domestic production per person, which has a bearing on the general welfare of a country's citizens. Following the empirical study of King and Levine (1993) , the variable of economic growth (GDP) is measured by the rate of change of real GDP. Due to the unavailability of monthly data for GDP in Saudi Arabia, monthly figures are obtained from annual data through geometric interpolation, following Darrat and Al-Sowaidi's (2010) empirical study.
Stock Market Index (SMI)
The All-Share Index and the number of listed companies have a positive significant effect on economic growth (Asiegbu & Akujuobi 2010, Athanasios & Antonios 2010). This is supported by Olweny and Kimani's (2011) findings that imply that the causality between economic growth and the stock market runs unilaterally from the NSE 20-share index to the GDP. From their results, it was inferred that the movement of stock prices in the Nairobi stock exchange reflect the macroeconomic condition of the country and can therefore be used to predict the future path of economic growth. Similarly, the study by Kirankabes and Ba §arir (2012) found that there is a long-term relationship between economic growth and the ISE 100 Index, and a one-way causality relationship with the ISE 100 towards economic growth.
TASI reflects the performance of all the 146 listed companies within fifteen sectors in the Saudi stock market taking into account the free-floating shares. Thus, it is expected to provide better insight into the overall performance of the Saudi stock market in response to fundamental changes within the Saudi economy.
Inflation (INF)
In line with, Bekaert and Harvey (1997), Darrat (1999) Fisher (1930) believes that the real and monetary sectors of the economy are independent, and claims that the nominal interest rate fully reflects the available information concerning the possible futures values of the rate of inflation. Thus, he hypothesises that the real return on interest rates is determined by real factors such as the productivity of capital and time preference of savers, hence, the real return on interest rates and the expected inflation rate are independent.
Thus, investors may benefit from this study to learn how to allocate their recourses more efficiently to protect the purchasing power of their investments, especially during inflationary periods.
Interest Rate (IR)
In line with the literature review most empirics used real interest rate to measure financial repression. For example, Khan Qayyum and Sheikh (2005) found that changes in real interest rate exerted positive (negative) impact on economic growth. However, the response of real interest rate is very small in the short run investigating the relationship between a shortterm interest rate such as Isa3 and the Saudi economy is of particular interest to researchers for at least two reasons. First, the Saudi Monetary Authority works in a unique institutional environment in which charging interest is prohibited by Islamic law. That is, Islamic law does not consider money as an asset, and thus, money is viewed only as a measurement of value. For that reason, SAMA, the central bank in Saudi Arabia, has no direct control over the interest rate . Second, the Saudi currency has been pegged to the US dollar at a fixed exchange rate since 1986. This restriction makes local monetary policy conditional on the monetary policy of the US. In such an environment, interest rate based assets are not the primary alternative for the majority of investors in the Saudi economy. Money and capital markets in the Saudi economy are not substitutes but rather are independent.
This study uses a proxy for the local interest rate, Isa3, to account for fundamental changes in the local economy. Most empirical studies related to the Saudi economy use a short or a long term interest rate of the US market as a proxy for the Saudi market due to the Saudi exchange rate policy.
Prices (OP)
Oil price was used in empirics associated with oil producing countries such as Mosesov and Sahawneh (2005) on the UAE and Naceur and Ghazouani (2007) on the MENA region.
The Saudi economy is a small oil-based economy that possesses nearly 20 per cent of the world's known petroleum reserves and is ranked as the largest exporter of petroleum (OPEC 2013). The oil sector in the Saudi economy contributes more than 85 per cent of the country's exports and government revenues (SAMA 2013). As a result, oil revenue plays a vital role in all major economic activities in Saudi Arabia. Hence, the Saudi economy also imports almost all manufactured and raw goods except for oil from developed and emerging countries.
Even though high oil prices impose a positive impact on the economy this may indirectly harm the economy through its influence on the prices of imported products. In other words, a high oil price may be fed back to the local economy as imported inflation, which increases future interest rates.
International Stock markets (ISM)
Understanding how international stock markets affect each other and the economy became critical for investors and policymakers after the stock market crash in 2008 that affected global markets Understanding how international stock markets affect each other and the economy became critical for investors and policymakers after the stock market crash in 2008 that affected global markets. While policymakers want to diminish the negative effects of international crises on the local economy, investors are interested in taking advantage of international diversification. The benefit of international diversification, however, is limited when capital markets are cointegrated because of the presence of common factors that limit the amount of independent variation (Wong et al. 2004 ).
This study aims to examine whether the international stock market (ISM) contributed to the Saudi economy as measured by real growth rate GDP during the sample time period 1993 -2009.
To accomplish this goal, the S&P 500 price index is included as a proxy international stock market effects. The S&P 500 is one of the most popular international benchmark indexes used to capture the overall US stock market. In fact the Saudi Riyal has been pegged to the US dollar at a fixed exchange rate, this study argues that the US stock market is the optimal alternative market for Saudi investors to take advantage of the exchange rate policy mentioned above, as it reduces exchange rate risks usually associated with foreign investments using something other than the US dollar due to the exchange rate peg arrangements between the Saudi Riyal and US dollars.
Method
This study uses the Brent oil price rather than other oil benchmarks -and Dubai-Oman oil prices -mainly because it is used to price two-thirds of the crude oil internationally traded. The analytical framework of this study can be modelled in VAR form for the proposed empirical investigation: Juselius (2006) , is a flexible model for the analysis of multivariate time series. It is a natural extension of the univariate autoregressive model for dynamic multivariate time series. The VAR model is especially useful for describing the dynamic behaviour of economic and financial time series. Due to these advantages, VAR and vector error correction models (VECM) were generally used in previous studies. However, VAR models may require a large lag length to adequately describe a series; thus, there is a loss of precision due to the extent of the parameters estimated.
Results
Descriptive Analysis
Table 2. Descriptive Stats
The correlation analysis in table 3 presents these findings, which indicate, in general, that all variables included in the system are statistically significantly contributing to the long run relationships between GDP and the rest of macroeconomic variables in the system with only one exception, which is inflation (INF).
Long-Run Analysis
Unit Root Test
The results from the augmented Dickey-Fuller (1979) (ADF) unit root test, and PhillipsPerron (1988) (PP) tests provide additional support for treating all the individual series as non-stationary in their levels but stationary in their first differences.
Long-run Covariance
The cantered long-run covariance analysis in table 5.3 presents these findings, which indicate, in general, that all variables included in the system are statistically significantly contributing to the long run relationships between GDP and the rest of macroeconomic variables in the system with only one exception, which is inflation (INF). Table 4 . Cantered Long-run Covariance
Optimal Lag Selection
We precede our analysis using four lags suggested by the sequential modified LR test statistic (each test at 5% level).
Cointegration Test
Following the rough guide in the EViews 7 User's Guide II (2012), and since we believe that all of the data series have stochastic trends, the analysis proceeds to examine the long run and short run relationships between GDP and the rest of the macroeconomic variables in the system assuming a linear trend in the VAR and the cointegrating relationship only has an intercept. The trace tests support one cointegrating vector at the 5% significance level. The major implications derived from this test are:
1) The macroeconomic variables in the system share a long run relationship. Hence each variable in the system tends to adjust proportionally to remove short run deviations from the long run equilibrium.
2) There is at least one direction of causality among the variables in the system as expected by the Granger representation theorem.
Finding a long run relationship between GDP and a set of macroeconomic variables in the Saudi economy is consistent with a large body of empirical studies including Levine (1991 That is, the normalised cointegrating vector given in Equation 5.1, suggest the following results.
Stock Market Development (SMD) and GDP
A significant negative long-run relationship between GDP and SMD is found in this study. The significance of this relationship is not surprising due to the lack of transparency and illiquidity that limit the effectiveness of these markets in the economy (Chuah & Thai 2004 ). This lack of relationship must be linked to underdeveloped stock markets in the MENA region that hamper economic growth ( Ake and Ognaligui (2010) used the Granger-causality test to examine causality relationships between stock markets and economic growth in Cameroon, findings suggest that the Douala Stock Exchange still does not affect Cameroonian economic growth. Results also indicate that there is no significant relationship between the equity markets and the early stages of economic development (Boyd & Smith 1998) .
These results are in alignment with the 'independent' view that argues that capital market and economic growth is not causally related (e.g. Moreover, Singh (1997) argue that stock markets do more harm than good, and that certain features of mature stock markets, such as volatility, deterrence of risk-averse savers and the demands of speculative investors for short-term profits at the expense of longterm growth, would pose far greater problems in developing countries and have an adverse effect on their economies. Nonetheless, Mayer (1988) demonstrates that stock markets, no matter their size, are not significant sources of corporate finance, while Stiglitz (1985) maintains that liquid stock markets will not increase motivation to obtain information about companies and improve corporate governance. Morck et al., (1990b) , among others, stress that economic growth can be hindered by stock markets through facilitating the mechanisms for corporate takeover.
This is in-line with empirical studies by Athanasios and Antonios (2010) and Olweny and Kimani's (2011) findings imply that the causality between economic growth and stock market runs unilaterally from the NSE 20-share index to the GDP. From the results, it was inferred that the movement of stock prices in the Nairobi stock exchange reflect the macroeconomic condition of the country and can therefore be used to predict the future path of economic growth; Kirankabes and Ba §arir (2012) found that there is a long-term relationship between economic growth and the ISE 100 Index, and a oneway causality relationship with the ISE 100 towards economic growth. Asiegbu and Akujuobi (2010) found that the All-Share Index and number of listed companies have a positive significant effect on economic growth.
The results do make sense because: 1) At the end of 2009, free-floating shares on the TASI index accounted for 37.9 per cent of total issued shares.
2) The number of listed companies is very little compare to the size of the market as the Arab, Middle East and North Africa biggest stock market. Kolapo and Adaramola (2012) 3) Recommended that the regulatory authority should initiate policies that would encourage more companies to access the market and also be more proactive in their surveillance role in order to check sharp practices which undermine market integrity and erode investors' confidence.
4) The stock market is still characterised by a high degree of sectoral concentration and the dominance of banking, electricity and telecommunications, with six companies accounting for nearly 70 per cent of the total market capitalisation. As a young and rapidly developing stock market, a positive relationship with the economic growth might exist once it has matured as observed in the literature. The establishment of the CMA has helped to overcome some of the previous obstacles in expanding the capital market, namely an increase in the number of listed companies, increase in the number of shareholders, expansion of brokerage and investment advisory services and licensing of nonbank financial institutions. The benefits of the CMA could be felt in several areas: potential to draw back Saudi resources invested abroad, growth of non-oil financial services sector, improvement in risk management practices and response to the infrastructure services demand. The Saudi stock market has made some progress in opening up to foreign investors through swap facilities and there are some developments in expanding the use of ETFs and index funds.
Inflation (INF) and GDP
Equation 5.5 also indicates a statistically significantly negative relationship between GDP and the inflation rate (INF). This result is in line with the economic theory that states inflation reduces the value of money thus GDP (Omran & Bolbol 2003 ).
Interest Rate (IR) and GDP
This study used real interest rate to measure financial repression. Luintel and Khan (1999) argue that a positive real interest rate increases financial depth through the increased volume of financial savings mobilisation, and promotes growth through increasing the volume and productivity of capital. However, the cointegration tests revealed a significant negative relationship between GDP and IR. One possible explanation for this negative relationship is that investors would not consider investing and raising capital when the interest rate is high. This is consistent with Khan Qayyum and Sheikh's (2005) study, which found changes in real interest rate exerted positive (negative) impact on growth. However, the response of real interest rate is very small in the short run.
In addition, in the case of increasing a negative real interest rate, the risks and required rate of return of a particular investment increase and profits of a firm tend to decrease, due to the increased cost of capital (Bjornland & Leitemo 2009 ).
Investigating the relationship between a shortterm interest rate such as Isa3 and the Saudi economy is of particular interest to researchers for at least two reasons. First, the Saudi Monetary Authority works in a unique institutional environment in which charging interest is prohibited by Islamic law. That is, Islamic law does not consider money as an asset, and thus, money is viewed only as a measurement of value. For that reason, SAMA, the central bank in Saudi Arabia, has no direct control over the interest rate . Second, the Saudi currency has been pegged to the US dollar at a fixed exchange rate since 1986. This restriction makes local monetary policy conditional on the monetary policy of the US. In such an environment, interest rate based assets are not the primary alternative for the majority of investors in the Saudi economy. Money and capital markets in the Saudi economy are not substitutes but rather are independent.
Oil Price (OP) and GDP
In conjunction with the fact that Saudi Arabia is an oil-based economy, Equation 5.1 suggests a positive long-run relationship between GDP and the price of oil (OP) (Mosesov & Sahawneh 2005 , Naceur & Ghazouani 2007 . This is consistent with the history of the Saudi economy in regards to the 'oil booms'.
International Stock Markets (ISM) and GDP
The cointegration tests revealed a significant positive relationship between GDP and International Stock Markets (ISM). This relationship can be found previously in the case of the global financial crises in 2008 that affected the Saudi economy. This finding is supported by Devereux and Smith (1994) and Wong et al. (2004) . They emphasise that greater risk sharing through internationally integrated capital markets can actually reduce the saving rate and slow down economic growth. In contrast, Obstfeld (1995) shows that resource allocation is improved by the international risk-sharing resulting from stock market integration and that therefore increases economic growth.
Short-Run Analysis
Having established that all variables are cointegrated, the fundamental question that needs to be asked is: what is the nature of the dynamic relationship between the variables in the short run? This question can be answered using the causality tests. The following sub sections present the results for these methodologies.
Causality Tests
This section presents Granger causality test results for the short run relationship between all the variables in the system. As we concluded earlier, the short run analysis for these variables is performed using a vector error correction model as developed by Engle and Granger (1987) . Granger (1988) states that using a VECM rather than a VAR in differences will not result in any loss in long run information, as is the case for the Granger (1969) causality test.
The Granger causality test is used to examine the short run dynamic relationships between all variables in the system. The following two sections present the results of both the VECM and Granger causality tests.
VECM Causality Tests
In this section, a VECM is estimated to investigate the short and long run dynamic adjustment of a system of cointegrated variables. The estimation equation (5.2) is:
where AXt is an nx1 vector of variables and 5 is an (nxl) vector of constants. n is the error-correction mechanism, which has two components: n=afi' where a is an (nxl) column vector representing the speed of the short run adjustment to the long-run equilibrium, and P' is a (Ixn) cointegrating vector with the matrix of long run coefficients. r is an (nxn) matrix representing the coefficients of the short run dynamics. Finally, vt is an (nxl) vector of white noise error terms, and p is the order of the auto-regression. Interestingly, Equation 5.2 has two channels of causation. The first channel is through the lagged exogenous variables' coefficients. The second channel of causation is through the error correction term. The ECT captures adjustment of the system towards its long run equilibrium. Since the VECM technique is a more general case of the standard VAR model, the analysis proceeds to determine the lag length, , for the dynamic terms, i.e., the lagged variables in first difference form, the number of cointegrating vectors, and the structural cointegrating vector of the VECM.
The optimal lag is p = 4 based on the previous equation (5.1). Table 5 presents the results of the short and long run causality tests for the VECM. The first row in Table 5 presents the short run and long run relationship between GDP and the rest of the system's independent variables. The first column indicates the short run contribution of GDP as an independent variable to other models in the system. The VECM short run results show no relationship between GDP and the rest of the variables. These results are consistent with the independent view that argues that stock market and economic growth are not causally related in the short run (Stiglitz 1985 
Granger Causality Tests
This section presents Granger causality test results for the short run relationships between all macroeconomic variables and GDP. The Granger causality test is appropriate to examine the short run dynamic relationships between these variables. Table   6 shows that the stock market development cause economic growth and vice versa supporting the feedback view, however this relationship is weak. The feedback view contends that there is bidirectional causality between stock market development and economic growth (Patrick 1966 , Jung 1986 . A country with a well-developed stock market could promote high economic expansion through technological changes, products and services innovation, which in turn creates a high demand for the financial institutions. As the financial institutions effectively respond to this demand, these changes will stimulate higher economic achievement. Both stock market and economic developments are therefore positively interdependent (Majid 2007 
Conclusion
This study aimed to determine the relationship between capital market development and economic growth in Saudi Arabia. The study is particularly significant because Saudi Arabia is moving aggressively towards strengthening the private sector role in the economy via privatisation, its establishment of the CMA in 2003, and the creation of seven new economic cities. This study provided a comprehensive theoretical consideration of how the financial system and stock market development could affect real economic growth. In finance theory, there are four basic functions and channels in which the stock market may influence economic growth:
the stock market provides investors and entrepreneurs with a potential exit mechanism; capital inflows in both foreign direct investment and portfolio are potentially important sources of investment funds; (3) the provision of liquidity through an organised stock market encourages both international and domestic investors to transfer their surplus from short-run assets to the long-run capital market; and (4) the stock market provides important information that improves the efficiency of financial intermediation generally.
In contrast, the endogenous growth model in economic theory illustrates that stock market development may affect economic growth through an increase in the saving rate, the channelling of more savings to investment, and the improvement of capital productivity with better resource allocation towards their most productive use. Thus, savings channelled through the stock market is allocated more efficiently, and the higher capital productivity leads to higher economic growth.
This study investigated the relationship between stock market development and the real GDP growth rate per capita of the Saudi economy from January 1993 to December 2009. The secondary data was collected from the IMF, SAMA and TadawuL. The VAR model was used to estimate the effects of stock market development on economic growth.
The results show a long run relationship between stock market development and economic growth. Meanwhile, a we found a bidirectional causal relation between the two variables, supporting the feedback view. 
